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CLAIMS 



[Claim(s)] 

[Claim 1] After intercepting - load in the actuation approach of a direct mold 
methanol fuel cell, Intercept supply of the gas oxidizer to a cathode and the 
residual gas of an anode removes the oxidizer which exists in - cathode interior 
of a room. - Supply electrical energy to a fuel cell, store the hydrogen produced 
with the cathode, intercept supply of - electrical energy, and in resumption of - 
operation The actuation approach of the direct mold methanol fuel cell 
characterized by switching to methanol operation and connecting a fuel cell to a 
load after supplying the hydrogen which supplied and stored the gas oxidizer in 
the cathode to an anode, and performing short circuit operation and reaching - 
operating temperature. 

[Claim 2] The approach according to claim 1 characterized by using air as a gas 
oxidizer. 

[Claim 3] The approach according to claim 1 or 2 characterized by supplying 
electrical energy by the dc-battery or the capacitor. 
[Claim 4] Claim 1 characterized by storing hydrogen in the bottom of 
pressurization thru/or the approach of one publication of three. 



[Claim 5] Claim 1 characterized by performing the change to methanol operation 
at the temperature of 60 degrees C or more thru/or the approach of one 
publication of four. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention relates to the layered product of the this kind of actuation 
approach of a direct mold methanol fuel cell, i.e., fuel cell, or the actuation 
approach of set equipment. 
[0002] 

A fuel cell makes it possible to transform the energy of a chemical reaction, i.e., 
chemical energy, into direct electrical energy. In order to enable it to provide an 
extensive application with such an energy conversion machine, the problem of 
fuel supply must be solved in the reduction list of the manufacturing cost of two 
important problems, i.e., the set equipment of this cell, and a peripheral device. 
As extensive Field of application which especially uses a fuel cell, the drive by 
the electrical and electric equipment, i.e., the use to a movable application, is 



expected (for example, the 44th refer to A - 46 A pages in magazine "Spektrum 

der Wissenschaft" February, 1999). 

[0003] 

It has become clear in that case that the so-called technique of a PEM fuel cell 
(the PEM= proton exchange film or polymer electrolyte membrane) is especially 
suitable, if it operates at the temperature of 60-80 degrees C - this 
advantageous kind of fuel cell - former hydrogen H2 - as a fuel - having 
operated (magazine "Energie Spektrum" referring to the 26th - 29 pages the 13th 
volume, and 98 No. 3 / years) — now, it will already fall at a room temperature in 
the middle of the rated output set as 60 degrees C. Therefore, before the 
problem of H2 storage or the problem of a gas station network covering a wide 
area is solved, the gasoline disassembled into gaseous mixture with much 
hydrogen content with a reforming vessel and liquid fuel like a methanol will be 
used. 
[0004] 

In relation to this, the so-called design concept of a direct mold methanol fuel cell 
(DMFC=Direct Methanol Fuel Cell) is very advantageous. In this case, a 
reforming machine is not needed at all but a methanol fuel is changed with the 
anode of a direct PEM fuel cell (refer to the 28th page of above-shown reference). 
However, the following problem arises in that case. That is, in order to attain two 
or more 0.1 A/cm technically important current density on the electrical potential 
difference of the single eel not more than 0.5V, in the usable anode catalyst, the 
operating temperature of 60 degrees C or more is needed at present. Therefore, 
in case the direct mold methanol fuel cell to which it is in comparatively long time 
amount unloaded condition, therefore temperature has fallen to a room 
temperature or ambient temperature is made to restart, a problem arises. 
Therefore, in experimental research, this cell is electrically heated from the 
outside. 
[0005] 

A similar problem is the PEM fuel cell operated from hydrogen, for example, is 



[ about ]. -It happens at the temperature of 20 degrees C. In this case, in an 
outside temperature 0 degree C or less, a load is increased further. In this way, it 
leaves the heat of reaction to generate in a system, and is made for internal 
temperature not to fall to 0 degree C or less. 
[0006] 

The technical problem of this invention is to offer the actuation approach of the 
direct mold methanol fuel cell which enables starting of a cell (low-temperature 
starting), also when long duration operation is not carried out comparatively or 
the temperature of a cell is falling below to an operating temperature. 
[0007] 

This technical problem intercepts supply of the gas oxidizer to a cathode, after 
intercepting - load by this invention. - The residual gas of an anode removes the 
oxidizer which exists in the cathode interior of a room. - Supply electrical energy 
to a fuel cell, store the hydrogen produced with the cathode, intercept supply of - 
electrical energy, and in resumption of - operation After supplying the hydrogen 
which supplied and stored the gas oxidizer in the cathode to an anode, and 
performing short circuit operation and reaching - operating temperature, it 
switches to methanol operation and is solved by the actuation approach of the 
fuel cell which connects a fuel cell to a load. 
[0008] 

In case you solve the technical problem of this invention, a direct mold methanol 
fuel cell or its ****ing set equipment is operated beyond fixed time amount, 
namely, let the condition of having reached the operating temperature be a 
starting point. In that case, a cell can be cut when power is not needed any 
longer. Therefore, the internal temperature of this cell or its set equipment falls to 
60 degrees C or less, i.e., the temperature which cannot carry out self-starting of 
this cell or its set equipment any longer. 
[0009] 

Therefore, this invention offers the procedure a fuel cell or its set equipment 
enables it to restart easily following on cutoff of a load. Therefore, two or more 



processes are needed. 
[0010] 

Supply to the cathode of an oxidizer (oxygen is sufficient although it is air 
preferably) is first intercepted after cutoff of a load. Subsequently, the gas 
mixture object (anode residual gas) generated by the short-time anode side is 
supplied to a cathode room, and the air which exists in this interior of a room in 
addition by that cause is flushed. This anode residual gas generated according to 
the anodic oxidation of a methanol mainly changes from the methanol of the 
shape of an excessive steam to a carbon dioxide and a steam list. 
[0011] 

After removing air or oxygen from a cathode room, electrical energy is preferably 
supplied to a cell or its set equipment from a dc-battery or a capacitor. In this 
case, although a methanol is further changed in an anode, in a cathode, oxygen 
is not consumed any longer but hydrogen generates it. That is, the proton 
produced with oxidation of a methanol is diffused through the film by the load in a 
cathode, and lack of oxygen, and it is changed into gas-like hydrogen. That is, a 
deposit of hydrogen takes place with a cathode. 
[0012] 

The generated hydrogen is stored in a tank. Preferably, hydrogen is compressed 
by the throttle valve (throttle valve), and, subsequently to the bottom of 
pressurization, is stored. When a hydrogen tank (gas holder) becomes full or 
sufficient hydrogen is included, the current to set equipment or supply of energy 
is stopped. At this time, set equipment can be cooled to a room temperature or 
environmental temperature. 
[0013] 

When the set equipment of a fuel cell emits electrical energy again, oxygen is 
supplied to a cathode, namely, air or oxygen is supplied to a cathode room, and 
a restart process advances. However, a methanol is not supplied to an anode but 
the hydrogen stored first is supplied to it. In this way, set equipment will be in a 
starting condition, i.e., the condition that electrical energy can be emitted, 



immediately. The PEM fuel cell to which hydrogen was supplied uses the 
effectiveness which already functions, namely, starts actuation at the 
temperature around 0 degree C in that case. The self-heating of a PEM fuel cell 
happens in that case. And since short circuit operation is performed first and the 
load is not yet connected, the energy or the generated electrical energy of 
hydrogen is completely changed into heat, and it can use for heating of set 
equipment. 
[0014] 

It switches to methanol operation after reaching an operating temperature, 
especially the temperature of 60 degrees C or more. That is, the methanol used 
as a fuel is supplied to an anode in the form of a methanol / water mixture. In this 
way, it becomes possible to carry out the load of the set equipment, i.e., to 
connect an external load. 
[0015] 

In this operating method, in order to bring a fuel cell or set equipment to 
temperature required for operation of a direct mold methanol fuel cell (DMFC), it 
is necessary to make the tank of hydrogen required for a starting process into the 
dimension for which the electrical energy generated during short circuit operation 
is enough. However, this is easily reckonable with the suitable preliminary test of 
each time. 



[Translation done.] 



